Neuronal pathways from group-I and -II muscle afferents innervating hindlimb muscles to motoneurons innervating trunk muscles in low-spinal cats.
Synaptic inputs to motoneurons innervating the back and abdominal muscles in the lumbar part of the body from low-threshold hindlimb muscle afferents were studied in unanesthetized low-spinal cats. At a stimulus intensity of 1.2-1.5x threshold (T), which was sufficient to activate only group-I afferents, the incidence of post-synaptic potentials (PSPs) was higher when stimulating proximal muscle nerves than when stimulating distal muscle nerves (e.g., 52% versus 22% for motoneurons innervating m. iliocostalis lumborum: Ilio MNs; 38% versus 18% for motoneurons innervating m. obliquus externus: OEA MNs). At 2-5 T, at which group-II as well as group-I muscle afferents were presumably stimulated, the PSP incidence increased irrespective of nerves stimulated (e.g., 76% for Ilio MNs; 60% for OEA MNs). The minimal central latencies of EPSPs evoked at 1.2-1.5 T ranged 0.8-16.7 ms for Ilio motoneurons and 1.4 -14.2 ms for OEA motoneurons, indicating that the connection between back and abdominal motoneurons and low-threshold afferents from the hindlimb muscle include a monosynaptic one. The latencies of IPSPs were longer and ranged 1.9-18.8 ms for Ilio motoneurons and 2.4-15.8 ms for OEA motoneurons. Input patterns from various hindlimb muscles varied among individual motoneurons, even though they were within the same motoneuron pool. Such synaptic organization seems to differ from that for the leg motoneuron pool. The overall projection pattern of low-threshold afferents from leg muscles to lumbar back and abdominal motoneurons nevertheless suggests that group-I afferent inputs are related to lateral and vertical movements, and that group-II afferent inputs control the stiffness of the trunk.